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PREFACE 



Architects have often been blamed for not inventing a 
1 c system of flue construction than that at present in 
it , not only for the prevention of smoke in our dwellings, 
but for the hindrance of its presence in the atmosphere. 
Several attempts, and most excellent ones, have been made for 
the former, very few for the latter, which is one of far 
greater difficulty. A model was exhibited in the Exhibition 
of 1852 of a method by which the smoke and soot could be 
taken to the sewer, but it was founded on the assumption 
that the sewer would act as an exhaust, which it could not, 
being well supplied with ventilators which permit its 
odours to ascend into our streets. Whatever the merits 
may be of the plan here proposed, it will require good 

irofessional attention to carry it out, and the writer 
expects, if it should be entertained, to have only a fair 

hare of the practice arising therefrom. 

C. J. EICHAKDSON, 

21, Carlisle Terrace, 

Kensington, W. 



March, 1869. 
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6 THE SMOKE NUISANCE, 

It is only in the large steamers and vessels of war, 
whose powerful engines require a large amount of steam, 
and where rapid firing is the ride, that the simple remedies 
applied to our smaller furnaces become nearly impossible. 
In 1865 even the Great Eastern found herself in want of 
steam through having removed two of the boilers to make 
room for the Atlantic cable ; it was noticedin the public prints 
as being the primary cause of the loss of the cable. In fact, 
for all these Leviathan steamships a stronger fuel than coal 
is becoming necessary ; they have indeed a superior method 
of destroying smoke by a blast of super-heated steam thrown 
on the flame, but it requires a large amount of what cannot 
be spared, especially with coal as fuel. 

When the writer of this paper was conducting his experi- 
ments at Woolwich Dockyard with liquid fuel, coal was tried 
against it. A large boiler belonging to the gunboat Teazer 
was kept in full action for two days; the engineer's return 
showed, in the first day, with moderate slow firing, 
32,096 lbs. of water evaporation by 4260 lbs. of coal, at the 
rate of 7*53 lbs. of water per 1 lb. of coal, with very little 
smoke :—on the second day, with rapid firing, 39,648 lbs. of 
water was evaporated by 6000 lbs. of coal, at the rate of 
6*608 lbs. of water per 1 lb. of coal, this time with dense 
smoke. The very best hand-picked coal in large lumps only 
was used. It may be imagined therefore, with such a poor 
result as an evaporation of barely 6| lbs. of water per 1 lb. of 
^ elsh coal, what an immense amount of such fuel is neces- 
sary to be earned by our monster ironclads and large packet 
ships, the large quantity used, and the impossibility of pre- 
venting black smoke. 

The preventive remedies applied to close furnaces cannot 
be adapted to the open fireplace; closed stoves might be used 
such as Dr. Arnott's. But we have excellent means of 
heating m the various warm water svstems, by which an 
extensive building may be completefy warmed in all its 
floors by a smokeless furnace in the basement. In the year 
1837, the writer published a small volume descriptive of 
Mr. Perkins' system of doing this ; many of the furnaces 
there described are still at work and in "good order We 
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10 THE SMOKE NUISANCE, 

to the Patent Office to see if any previous attempts had 
been made, — and found that as far as his idea only was 
concerned, several parties had been before hirn, but no infor- 
mation was given as to the way in which they operated. 

In 1852 Mr. Chaplin took out a patent for subjecting 
smoke in chimney-flues to the purifying action of water, by 
which jets or showers of water were made to play within 
the chimney, or in a chamber connected with it ; the smoke 
or vapour passed through the water, by which it was con- 
densed, and all the heaw matters and impurities were 
cai'ried off through passages fitted to receive and retain them. 
This patent was, however, only a repetition of one granted 
thirty-eight years previously, to the well-known Frederick 
Muntz of Birmingham, who described his method as one 
for nearly destroying smoke, and obtaining a valuable pro- 
duct therefrom. Mr. Muntz passed the smoke through a 
quantity of water, either cold or warm, before it escaped 
into the atmosphere ; and by that means, all the blacks 
and earthy substances contained in the smoke, were thrown 
clown and precipitated, or swam on the surface of the 
water and were collected as it ran away. He gave a 
general description, so as to include every possible way in 
which it might be done. He preferred an horizontal flue, 
with a copper top perforated with holes, the top constant!; 
covered with water 2 or 3 inches deep. He said the same 
effect may be produced by jets of water from the bottom or 
side of the flue, or in any other way by which the water 
shall pass through the smoke. He preferred the shower-b ath 
method, and suggested air pumps, air dips or ventilators 
and bellows, to create a draught. How the construction of 
ail this, or of any part of it, was to be carried out, was not 
hown — no drawing of any kind was given, either by Mr. 
Muntz or Mr. Chaplin, and the patents were useless. 

Now it appears quite certain that smoke could and 
would be purified by passing through water. The idea was 
tangible, it was one that " any fellow could understand f 
but then, how was it to be done within a flue ?— and that 
flue a vertical one, half a brick onlv on each side from tw 
others. Before showing a simple way of performing it, it is 
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well that the reader should be acquainted with the form of the 
house-flue which is required to be operated upon. 

In our London houses it may be said we have two kinds 
of flues, the old fashioned one, of a section of 1 -i by 9 
inches, made originally that size for the accommodation of 
the poor sweeping boys, and the flue known us Cubitt's flue, 
which has a diameter each way of 9 inches. Mr. Cubitt 
left the kitchen flue alone the old-fashioned size. 

The writer favours the small flue, and always uses it in 
his buildings. There are many persons who ill maintain 
that the old-fashioned Hue is the correct one, and it is still 
almost universally used. Now there is an old saying about 
the proof of the pudding. In B< rave Squa , all the; first 
houses designed and erected there have the old-fashioned 
flue, and there is scarcely a dozen of the old chimney-p 3 
left; all have been changed for tall-boys and other similar 
contrivances ; one house alone has about 2 t in one stack. 
No. 49, built by Cubitt about 35 years ago, and having 
the descending or Cubitus flue, has the stacks exactly a 
at first constructed, with the exception only of a little doctor- 
ing to the kitchen Hue. In the house opposite, No. fc8, on 
of the first, the external stack alone, next the street, hi no 
less than 17 tall-boys, two of which appear to be broken off. 
On the opposite side of the Square, in Chesham-pla , is No. 
38, by Cubitt, built about 30 years; it has all the original 
stacks untouched. The Cubitt flue can be seen by tl 
small peculiar cap on the chimney-pot, and several stack* 
remain in their original state. In Eaton-place and Eccles- 
tou Square, where the same nue is used, the roofs tell the 
same story. In the first buildings erected by the pr 
writer he used the large flue, and he now finds several speci- 
mens of chimney-doctoring on the roofs. In some Ian 
houses he lately erected at Queen's Gate, in which he 
Cubitt flue is used, there ar several houses together with- 
out any disfigurement at all on the roof; indi d he shouli 
consider that the appearance of a tall-boy on one of them 
would be rather a proof that there was something wrong 
about the servants' management of the fires, than then 
beiuo- anything wrong in the construction of his flues. s\ 
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Fig. 2. 



The arrows 



twice the scale of the former. A plan and section of the 

chimney complete, with its marble mantel and stove, is given 

in figs. 2 and 3. The flue 

passes complete at the 

back of the stove, the 

lower part of it is closed 

by an iron plate to a 

height of 2 feet, on this 

is fixed the moveable door 

or register, shut fully or 

partly over the flue when 

the stove is in use, closed 

over the stove when the flue has to be swept. 

show the admission of air to 

the front of the fire, brought 

through the floor, and two 

openings in the back hearth 

from the outside of the house 

(this contrivance is intended 

to be kept concealed). 

4 shows the method 
for admitting air above the 
architrave of the entrance 
door of the room. The 
opening is made about 2 feet 
in length ; this, after a little 
time, becomes marked by th< 
blacks coming in from the 

The flue, when the Fig. 3. 



Fio- 
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and soon 



fire is lighted, becomes very 
hot, the smoke ascends speedily 
leaves it. The flue requires the stove to be 
formed expressly for it. Mr. Cubitt made 
the stoves only for his own houses, and the 
writer, at Queen's Gate, had some difficulty 
in procuring stoves of the right pattern, for 
manufacturers like their own shop patterns 
to be preferred, and some of these would 
have covered up half the descending flue ; 
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second iron flue, e } sliaped like a funnel, is placed behind 
the first, to collect the soot and water, and pass it oil' 
through the pipe A. The cistern is placed partly within 




Fig. 6. 



the wall and partly covering the two flues, and a mo\ ihli 
decorated pedestal b, Fig. 7, covers aud conceals the 
whole. It is not at all necessary that the cistern should 
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AND ITS KEMEDY. ' 19 

This is the whole of the contrivance by which the writer 
believes the smoke of the domestic hearth could be "put 
out" and rendered inoffensive. What the action of the water 
would be on the carbonic acid or carbonic oxide, the sul- 
phuric acid gas, or any other that escapes from the fuel, he 
cannot say, but he presumes it could not be other than 
beneficial. 

The present Building Act would not permit such meddling 
with a flue in the metropolis, but it is said a new act is 
preparing ; if the public really care or are in earnest about 
the purification of their town atmosphere, the Institute of 
British Architects might be empowered to permit such 
construction as they considered safe, and which would 
effect the purpose. The government appears unable 
to undertake it. One of the blue-books issued in 1857, 
illustrating " the principle on which it is proposed to con- 
struct dwelling-houses/' gives the representation of a flue; 
it is of metal 10 inches in diameter, the sole flue for eight 
fireplaces. The latter are placed back to back, and if the 
register doors were partly put together, a person in one 
room could see into the other, and this construction is 
repeated through three stories. 

Kitchen flues often warm the wall to a dangerous extent. 
The writer, a few years back, was architect to a Restaurant 
Company; the kitchen he formed at the top of the 
house with a safe, large flue; the cook, however, would 
conduct his operations in the basement ; the flue wall was 
warm even as high as the second floor, and the place was 
very soon nearly burnt down. Furnace flues belonging to 
warming apparatus in public buildings are often so hot that 
their course upwards can be seen by the discoloration of 
the wall inside the rooms. Now, such a contrivance as has 
been described, which the writer names " the flue pedestal," 
placed at any height above the fire, could be made use 
of either for warming purposes, or to supply hot water ; 
the smoke, drawn up powerfully, cannot return ; the incon- 
venience would be the immense quantity of soot left behind 
bv the water, which must either be sent into the drains or 

removed. 

b 2 



]l 



























u 
























I 1 






m * 






. ■ 



f 

i • 

























AND ITS REMEDY. 



21 



domestic chimney-flue and a better plan for sweeping flues 
will be described in the following chapter; but, before 
leaving the water contrivance, it might be observed, that 
on the passing of the Act, several patents were taken out 
for the purifying the smoke of factory chimneys, by bringing 
it to the bottom of upright flues, and there deluging it with 




Fig. 9. 



showers of water. It is difficult to understand how this 
could be contrived ; of course, when the smoke was brought 
to the bottom of the upright flues, it was very easy to 
subject it to a deluge ; but the question was, how to get it 
there, and this was not shown in any one of the patents. 
Now, next to the ugly smoke line of London, with its 
thousands of tall-boys and chimney cappings, the chimney- 
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THE SMOKE NUISANCE, 



caps, organ pipes, tubes 10 inches in diameter arranged in 
line, with two or more iron rods to keep them upright, the 
same creeping along the roof — such are the ordinary pseudo- 
remedies which often have no effect, but only entail a con- 
siderable expense on the unlucky occupant of the dwelling. 
In design tall-boys are bad enough, as they do not 
accord readily with either Greek, Roman, Italian, or Gothic 



elevations 



but 




Fig. 11. 



when they come 
to have elbows, 
are vandyked at 
the edges, have 
things that flap 
or turn round, 
and similar ap- 
pendages, the case 
is hopeless. 

Fig. 10 is the 
representation of 
a stack from the 
London Joint 
Stock Bank, Pall 
Mall ; it stands 
about 40 feet 
from the ground, 
in a prominent 
position, directly 
opposite to the 
windows of Marl- 
borough House, 
and it thus forms 

of 



a specimen 
English taste, con- 
stantly obvious to the noble visitors and occupants of that 
building. 

Fig. 1 1 is a fair example of a common London stack ; 

it is from Messrs. Drummond's Bank at Charing Cross. 

The chimney-pots are nearly all gone; the tall or rather 

rooked boys, jut out indifferent directions; three have 
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moving tops, one of which appears to have become fixed, 
and in that position, so far from curing the smoking pro- 
pensities of the flue, it must immeasurably increase them. 

When flues are carefully constructed, with the best 
modern improvements, and a due supply of air admitted to 
the stove, a smoky chimney is the exception ; still the flue 
forms a simple open funnel for the passage of the smoke, 
and failures will inevitably happen sometimes ; construction 
on a good principle should render these as trifling as possible. 
Accepting as a fact that tall-boys, and the other iron and 
zinc constructions, are useful appendages to a flue, there 
can be no reason why they should be so used as to disfigure 
our buildings. Some of the finest specimens of architec- 
ture in the Metropolis serve only as pedestals to an ugly 
collection of cowls. 

The writer proposes to form the upper part of the flues 
in a building, for a length of about 15 to 20 feet, entirely of 
iron or other tubing, in square, round, or oblong sections, 
of course of a less diameter than the brick flues to which 
they are attached. This tubing is gathered up in groups, 
and carried at an angle of 45° towards a centre stack : 
the tubes in direct contact with each other, having no brick 
wyths, except one or two to strengthen the stack. 

It is obvious that if only one of the flues be in use, 
it would warm moderately those next to it; and if the 
whole of the flues of a building were to be constructed on 
this plan, and two or three in use, such a power would be 
obtained as would effectually ventilate every room, and a 
fire could be lighted in any one without the risk of return 
smoke from a cold or damp flue. 

Thus the heat now wasted in the atmosphere by the 
action of the common flue, would be partly kept and turned 
to use, and the draught of the flue very much improved. 

This tubing the writer calls stack flues \ they could be 
readily introduced to either old or new mansions, as their 
introduction does not involve the taking down of more than 
twelve feet of the brickwork, measuring from the top of the 
coping. The tubes could never become sufficiently heated 
to be dangerous, and less brickwork would be required. 
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Each flue is composed of three separate forms of tubing, 
by which the various directions and turns necessary for the 
construction are obtained. 

Fig. 12 gives the representation of the three forms. 1, is 
the first; this is placed directly over the brick flue, and 
gathers it up to a size, internal dimensions of 6 + 4^. It is 
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Fig. 14, 

21 inches in height. 2, the second piece, is on a curve, the 
top and bottom lines if produced would form an angle of 15°; 
it is about 18 inches in height, and internal size 6 + 4-i. 
The third, 3, is a straight piece, internal size 6 + 4§, th 
lengths various. Fig. 13 gives a plan of four flues, and an 
elevation of the commencement of two. The sweeping 
doors are showu below. The flue without a door is the 



AND ITS REMEDY. 



29 



possible from any action of the wind, and rendering it of little 
consequence whe- 
ther the stack is 
high, low, unshel- 
tered or otherwise. 
If any sudden gust 
of wind takes place 
and the smoke be 
driven back, the 



capping provides 
larger outlets for 
its escape than the 
small aperture of 
the flue itself; in 
other words it is 
easier for the smoke 
to pass in any di- 
rection than to re- 
turn down the flue. 




Fig. 17. 
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Fig. 19. 



The stack tubes are only, in fact, tall-boys boxed 
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be seen at Ashburnham House in Dover-place. But generally 
in tall bouses tbe man is left to get up bow be can ; be bas 
to bring a ladder with bim or get it from tbe bouse; tbere 
is tbe damage be may do tbe slating of the roof to con- 
sider. If be happens to be a big heavy man, which these 
men seldom are, his standing place, supported only by a 
wall honeycombed with flues, is not very safe ; his weight 
might act as a lever and split the stack. That the flues 
are not swept in very first-rate style, it is almost, under 
the conditions, impossible to expect. Again, the common 
tall-boy tends to chill the smoke, and it collects a great 
deal of soot, to which there is no way of getting. Put- 
ting the sweeping doors in the upper rooms permits 
the lower flues to be swept properly, and to the upper 
a pliable wire brush such as engineers use to sweep the 
tubes of their boilers, would permit a perfect sweeping of 
the smallest, and no damage could happen to the roof. The 
latter seldom permits sweeping doors in the stack. 

A forced ventilation of our dwellings, in ever so slight a 
degree, is a matter of importance. By the proper construction 
of these proposed stack flues, it is presumed that any amount 
of ventilating power, self-acting and continuous, could be ob- 
tained. Their introduction alone would be beneficial ; com- 
bined with the flue pedestal, the tubes could be led into 
one general upward shaft ; either way we should have some 
command over our smoke, while the roofs of our buildings 
might be made ornamental and picturesque. It would be a 
treatment of our bituminous coal alike artistic and novel, 
surprising to foreigners and creditable to ourselves. 

- 
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It was not till May, 1866, after constant attention, that the 
writer succeeded in obtaining a combustion of 13*76 lbs. of 
oil per square foot of fire per hour, each lb. vaporizing 
15*14 lbs. of water; this was therefore 20832 for the oil 
against 200 for the coal, but the oil boiler had the larger 
proportion of heating surface, and the combustion was at- 
tended with a great deal of smoke and soot. For these oils 
when burnt alone in a close furnace make sufficie of both 
to shame coal. 

The writer was on the point of abandoning his efforts 
when he determined to try the American plan named in 
several of their patents for decomposing water vapour into 
its constituent gases, oxygen and hydrogen, mixing them 
with the petroleum vapour and burning them together. 
Their want of success, for they had not obtained any real 
practical result, struck him as not owing to any inherent 
defect in the oil, but simply from having failed to discover 
the proper means of applying this peculiar description of 
fuel, or rather of the two fuels — for the use of water as an 
auxiliary fuel was even less understood than that of tin 
petroleum. 

The American plan was to vaporize the petroleum, 
superheat that and steam in coils of pipe, mix the two 
vapours with air in a retort, and burn the mixture from bats- 
wing burners. Three lines of pipes were placed over each 
other, a wood fire being first made beneath to start them. 
It was evident defects existed in this plan ; it appeared to 
the writer that by introducing steam in a more simple 
manner in the grate, it would be managed better and be- 
come more effective. 

His own chemist, Mr. Frank Wright of Kensington, told 
him that beyond an improved mechanical effect, he did not 
believe more heat could be obtained, but he would not 
advise the trial to be abandoned, as facts had so often falsi- 
fied theory : — the latter as to water fuel was that no advan- 
tage could be gained by using it as an auxiliary to any 
other fuel, because it took as much heat to decompose 
water as it gave out during the combination of the gases 
which constituted it. This, the natural law, has been often 
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pronounced incomprehensible, and to be useless to man. 
The writer is no chemist, which confession may perhaj 
not be needed here; what he has gain I in chemical know- 
ledge has been by a close observation of the action of 
these oils in the furnace. He considered, then, thatexhauat 
steam might be made at least to give back to the furnace 
the heat it had previously taken from it ; and being permitted 
by the Admiralty to make the experiment at his own ex- 
pense, he determined that if it could be done it should be 
done, and he did not believe in any natural law that could 
be useless to man. lie applied the steam to his grate his owi 
way, at first rather too vigorous! but su< hs attended tin 
operation; the first few minutes proved that v r could 1 
burnt and a smokeh J fire produced. !' fo bhe hand was 
off the tap that turned on the steam, the whole m f 

blacks on the surface of the grate ros ad disappeared 
not up the dinney funnel, but in the fl: '. This f I 

to four times its usual i; was | i rfectl; , and so 

bright that it pained the eye to look upon. h mp 
raturc became higher, and the evaporai g \ er of tin 
boih s so largely increa d 1 I the small force-pump 

which had b ii given to supply the G I \ ■ < t b tin 
too w k, and had to be changed for the lai ( in th 

yard. 

It required two months' alien to find fchcb method, 
without disl banc to the fur , ofim- Lucingthi jte 
very Little of it a\ i [uired, ad no f it was wasted 
If run in in cx< , it put i (ir< I cameup throi h 

th' gr d< posed and unburnt. 

It i tlui the true ) hod with tin liquid 

fu . i: th< i with \ • as auxiliary fin I 

the Latter g heat [1 hi a n i of mud 

doubt, it ]•! I i iiM! up the s, e carbon of 

the 1, i uirni g that, and ug eg full 

vahi 

Onh at. of 1 w bole amount i 

ma h ujtfd . and In n ad\ I 

4 rjf 18 lbs. of 1 I [>l r lb. iJ ; tin I 

1 as 1 t ^ day ai _' tl ^ * 
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without smoke, and without, the writer regrets to add, attract- 
ing much attention. Mr. McLagan, ALP., cai down to 
see it, and was so struck by its perform mice that he told the 
inventor that it ought to be more fully known ; and on his 
motion in the House of Commons, a report was issued of 
the trials. 

During all this time the boiler only gave a low rate of 
combustion; it could not burn the oil in sufficiently large 
quantities to equal the rapid firing of a coal boiler. 

The government report gave the following result of tin 
boiler in comparison with the coal testing boil< in the 
yard. 



Woolwich 

coa] test 
boiler. 


Richardson's 

oil 

boiler. 


8 


18-38 


25 


8*4 I- 


200 


154-17 



Water evaporated per 1 lb. of fuel 
Fuel consumed per sq. ft. of fire- 
grate per hour 

Water evaporated per sq. ft. of fire- 
grate per hour 



In February, 1 867, the boiler produced an evaporation of 
18*91 with creosote. Mr. Crow of West Ham superin- 
tending. 

The slow combustion was, although not seen at the time, 
a fault on the right side, being one that permitted im- 

The surface of the writer's grate was flat, 
and allowed only a thin stratum of oil on its surface ; coal 
could be piled up 10 or 12 inches in height on the fire bars, 

On the 18th of May, 1865, the chief 
engineer reported I hat the oil grate required to be " 2*45 
times that of an ordinary coal grate, to burn off equal 
q\iantities of water in the same time ;" the proportion of 
oil to coal then was "81*7 to 201*00 ." In August, 1866, 
it was 15417 to 200. 



provement 



hence its advantage. 



Mr. Lloyd, the chief engineer at Whitehall, who wrote 
the House of Commons report, gives the average rate of 
evaporation for the three last experiments, per square foot 
of firegrate per hour, as 117 lbs. of water ; or a little more 
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than two-thirds the rate of evaporation in the coal trial 

boiler. 

A simple remedy for this existed, which was not then 
seen by either of the engineers or myself. 

No invention is perfected at once, or is likely to be suc- 
cessful from its birth. At first practical difficulties arise, 
unexpected mistakes are made, and a few experiments are 
unsuccessful. Considering the slow combustion was due 
to the small boiler, and the report by the government, pre- 
pared by the chief engineer at Whitehall, recommending that 
for future trials a large boiler should be used, application 
was made for one, and the Teazer gunboat boiler was 
placed at the writer's disposal, and at co iderable expense 
to the government, fitted up for him, from his designs, lie 
had been told that he could do more with superheated steam, 
and superheaters and retorts, each pair weighing 1 2 cwt. 2 qrs.j 
were provided and placed within the two fireplaces. lie 
had only to supply the oil. The boiler was first fcried with 
coal — the result was given in our first chapter. The first 
day an evaporation at the rate of 7 3 lbs. of uaii r | r lb. 
of coal, slow firing with little smoke; and the second day 
one of GG08 lbs. of water p< lb. of coal, rapid firing with 
dense smoke. 

The slow combustion of the oil a\ found to be the sain< 
in the great boiler as it had been in the smaller one. It 
i a only able to produce an evapo of 32,0 ( .)G lbs. of 

water , 07 lbs. of oil in h of the two days it wori d. 

In July, 18 ", it could not ) h the second day's coal eva- 
i>oi d of 3 )*G48. 

Coal was agan cessful. O set of superheat! n and 
j orts i (h tr< i after ten bom working each day; 
thi ad sj sc ed only through somi fault in thi 

mechani I construction of the fi ph e, which did not 
through a porl *n of ilic id day. 

Thi m, of which a lar. qi] s u d had \< y 

little effi • ; a mall j rti i onh - - H< ml 

1 ght, t rest gean at of si Ibe r 

1 rted from his o, and - t) bs bill 

ml I trial was a c p to it] -how I 
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him what was false in the process of the water combustion, 
and it exhausted and threw over a tempting form of error. 
The expense of the reconstruction of the furnaces, however, 
rested with him, and as this was a large matter, he hesitated, 
having already expended a considerable sum. He was 
requested to take the remainder of his oil from the 
yard, 20 full barrels and 30 empties, which became a loss. 
The mode by which a fuller combustion of the oil could 
have been secured, is now fully known, and it appears ex- 
It was 
A 



L 1 



engineers , 



emely odd it was not seen or found out before, 
simply having upright surfaces instead of a dead flat one. 
grate of the external dimensions of 6 feet by 3 feet, or 18 
feet superficial, could by this device have as easily 60 feet of 
fire surface as 30. The evaporating power of the oil would 
diminish probably, similar to coal, the quicker the con- 
sumption. The writer had all the time a small grate at his 

made in 1865, which solved the difficulty; it 
had been made for a retort to burn heavy grease. It was not 
tried at Woolwich, as it was considered unsuitable to a 
marine boiler, having an open outer case partly filled with 
water. The grate was sent lately, at the request of one of 
our principal shipbuilders, to his engineer at Birmingham 
for examination and report. 

It was found at Birmingham that the new form of grate 
easily burnt off 18 lbs. of oil (creosote) per square foot of 
fire grate per hour, measuring the outside rim. No account 
was taken of the evaporation, as this was known, the 
object being to see how much oil the grate would burn off. 
Taking the evaporation at 16 lb. the result, as compared with 
the testing coal boiler at Woolwich, would be — 



Oil 

boiler. 



Coal 

boiler. 



Pounds of water evaporated per 1 lb. 

01 IUG1 »•••••••• 

Pounds of fuel burnt per sq. ft. of grate 

per hour 

Water evaporated per sq. ft. of grate 

per hour 



16 



18 



8 



25 



288 



200 
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So that 12 J lbs. of oil would produce the same amount 
of evaporation as 25 lbs. of the best steam-coal, when very 
carefully burnt. 

The writer had been informed from the Comptroller's 
Office that if he forwarded the result of any of his further 
experiments with liquid fuel, their Lordships would cause the 
same to be examined. He therefore enclosed the Birmin£- 




engineer's report, accompanied with full illustrative 
drawings, and requesting permission to finish the experi- 
ments at Woolwich. This request, however, was not 
granted ; the drawings and report were returned with thanks, 
and the writer was informed they had been noted in the 
office. 

" They manage these things better in France." 
The problem how to obtain rapid combustion of the 
oil on a brick-floor had been a difficulty there, and has 
only lately been solved. M. Henri Sainte-Claire Deville, 
who has a furnace for burning liquid fuel something 
similar to the writer's, but without steam, has just 
given a description of it to the Academy of Sciences. 
He stated that one of his difficulties was to burn off 
the large quantity of oil required to work a 300 horse- 
power engine ; he succeeded by artificially increasing 
the fire surface without enlarging the dimensions of the 
fireplace. 

M. Deville is working under the patronage of the Emperor, 

who bears all the expense. The apparatus was first 

placed on board the little steamer Tuebla, belonging to 

the Emperor, and afterwards in a small locomotive which 

drew the Imperial . train from the town of Chalons to the 
camp. 

The Emperor, in the full uniform of a general, mounted 
the tender, took his place on the metal platform by the 
side of the engineer, and during the journey watched with 
profound attention the operation of the furnace, until the 
train reached its destination, where considerable surprise 
was expressed by the assembly which waited in the station, 
to see His Majesty occupying a place next the driver, 
instead of in the Imperial saloon. 
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M. Deville arranged his grate so as to present the largest 
possible surface to the action of the iire. The consumption 
of oil {Engineer, March 5, 1869), at the rate of 60 kilo- 
metres per hour, was at the rate of -I'OO kilogrammes per 

kilometre. 

The question of oil against coal resolves itself purely 
into a question of price. When it is fully understood that 
the cost of the oil will not be enhanced by its employment 
to create steam (and that will not be when an extensive 
demand is made for it), and that great gain will be 
secured by its use, all difficulties to its introduction 
will vanish. At present the supposition is that it is 
much more expensive. In a letter from Scotland which 
appeared lately in Engineering, it was stated that a steam- 
vessel had already made a trip from a Scotch to a foreign 
port, under oil as fuel; that it worked perfectly satisfac- 
torily, but had been discontinued on account of the expense. 
Assuming that the oil will always be more expensive than 
coal weight for weight, unless it is worked so as to produce 
an evaporation from two-and-a-half to full three times 
that of the best steam-coal, it will not be economical. 
The only way to master the oil and obtain this, is 
by the use of water as its auxiliary fuel ; that at least 
can make it give its full theoretic value, from 20 to 
21 lbs. of water evaporation per 1 lb. of oil. The 
" incomprehensible law" gives us the power of obtain- 
ing a complete combustion of a superior fuel, with 
the annihilation of smoke and with saving of labour to 



man. 



LJ_L. 

The working of it, now that it is found out, appears a 
very simple process. The two gases, oxygen and hydrogen, 
must be caught and burnt in the exact proportion they 
require to be in to form water ; the least mistake or im- 
proper treatment loses the oxygen, which escapes or is 
rendered of no effect. The hydrogen alone does not effect 
much beyond preventing smoke. An evaporation of from 
16 to 20 lbs. of water from 112° F. per one pound of oil, 
without producing a high temperature in the furnace- 
room, can now be obtained for any length of time without 
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ceasing — the fire as easily managed as the light of a 
gaselier. 

The best steam-coal in real practice produces an evapora- 
tion only of from 6 to 7 lbs. of water from 112° F. per 
one pound of coal ; with a high temperature in the fur- 
nace-room, that at 140° always tells its tale in the con- 
sumption of fuel, careful stoking docs not take place, and 
it is not in human nature that it should. 

The oil in stowage requires 60 per cent, only of the space 
allowed for coal, so the great gain and the greater 
economy by the use of the oil, when it is treated properly, 
becomes apparent. 

The cheapest and strongest oil-fuel is the rcfuseof thcshale- 
oil distillers. Every ton of shale crude-oil on refining leave 
a large percentage of this ; let a market be found for it, 
the manufacture of the clear-burning oil would become 
one of the largest and most important pursuits of (neat 
Britain. The natural oils can be used for fuels, but 
the explosive spirit should be first extracted from them 
this can be done by a blast of steam being sent through 
them . 

The amount of shale in England and Scotland is so vast, 
it is said to be inexhaustible. Some of the richest specimen.* 
of the different varieties of albertite, cannclite, &c, pro- 
duce 115 to 150 gallons of crude-oil to the ton, but the 
average amount yielded by the common shale is from 30 
to 40 gallons. Immense fields, or rather regions, exist of 
it both in Canada and Australia — plenty of labour and 
plenty of cheap material for the future generations of 
men. 

Creosote, which can be obtained at present at a very low 
price, makes as strong fuel as the best oil ; so does naphtha- 
line, still cheaper than creosote. But the latter would not 
give 1 per cent, of the amount required for sea service, and 
the naphthaline only a small fraction. 

Creosote has already secured its footing in our Dockyards. 
Jets of high-pi nre vapour are used in the plate-heating 
furnaces, and perform the work in one-fourth the time re- 
quired by coal, and do ii better, heating the plate more 
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equally. The jets arc sent in against the draught of th 
chimney, consequently the products of combustion, it' 
there are any, have to proceed back through th< Same 
to escape at the tine, which in these furnaces is down 
ward. This mode of treatment is i II worth atten- 
tion. 

Creosote is likewise used as fuel by so I of the 
chief tar-distillers, saving them one half tin mm they 
formerly paid for coal. The writer has not n the 

process in operation, which is one by injection. It wa 

described by the Engineer (March 1, 1H67) as being ver 
noisy. It said, " If the sound must necessarily increase in 
proportion to the quantity of fuel consumed, the thunder 
of artillery in a naval engagement would be completely 
drowned by the ( trumpeting' of boilers generating th i- 
sands of horse-power." The injectera aet somewhat the 
same as Perkins's steam-gun, exhibited at the Adelaid 
Gallery about 35 years back. 

Both these Creosote systems for steam purposes cfh 
about half as much again as can be done by the b* 

coal. 

Our large ships and their powerful engines now rcqnir 
a stronger fuel than coal. One of our first engine-makers 
has developed 8 £5 indicated horse-power — a power never 

exerted by any one pair of engines, ashore or afloat. It i 
very unlikely that any exertion in the stoke-hole with 
coal as fuel conld suffice to generate, for six hours at 
a stretch, steam enough to work sueh engines. It won! 
he certain that the resistance they would have to 
encounter in the open Channel would stop the progi 
of the vessel, if she had to depend upon steam power 

alone. 

As such engines increase in size and power, tli appear 
to encroach on the space allow I for coal bunk Th 

IFarri&r, built a few years since, we arc told b the Th 
could only carry coals for a few days' consumption ; th - 
authority says tin // cules and the Belleroph&n can can 

still los. 

The rig of sueh Vi ssels therefore cannot form a subordi- 
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nate part to the steaming power, which it is evident they 
should do. 

India is said to abound in petroleum ; this was noticed in 
the Calcutta L qineer as far back as Feb., 1866. It stated 
that it was likely in a few years to supersede, as furnace 
fuel, the very indifferent coal found there. ' 

The use of its natural fuel would be of vast importance 
there, rendering her independent of England, to meet the 
increasing demands of her steamers, her railways and manu- 
facturing industry. It would cover her rivers with an active 
steam flotilla — give us the power of passing on the rivers of 
Central Asia. 

The .Vmu Darya, the Oxus of the ancients, is navigable up 
to the frontiers of Afghanistan, and it forms the principal 
artery for commercial purposes of the whole of Turkistan and 
of nearly all the most important states of that region. It 
is navigable for nearly 2000 miles. 

That there is oil in Burmah is well known. A gentleman 
who has just returned from Scinde told the writer that it 
abounded there as "well, and he was very anxious for every 
information as to how it could be used for fuel, and said 
unless it was so used, both marine and locomotive pro- 
gression must remain stationary. Another gentleman, Mr. 
Goodenough, told him likewise that he had a concession 
grant of a portion of the oil lands at Assam, and was 
anxious to utilize the oil; he -aid that one of his borings 
alone produced 50 gallons per day, spontaneously, without 
pumping. His wells were in the jungle, 800 miles up the 
Brahmaputra, and 1 miles from the river; at present 
there were no roads, and no means of getting at it in large 
quantities to bring it away. It was, on the spot, at the 
nominal price of O.s. per ton ; coal was sent up the river at 
from SI. to 1/. per ton. 

In 1866 the writer re ived a communicate from tli 
agent at Muree of the Delhi and Punjaub railway, requesting 
information as to how petroleum uld be used as fuel. 
He said it existed there, and that every other fuel was 
( ing daily more and more scarce. In reply, lie sent 
drawings >howing the conbtrv n necc for its u^e to 
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a locomotive, with, full instructions for its use, and especially 
for its careful handling. He heard no further on the sub- 
ject ; he has since submitted them to the Indian Flotilla and 
Punjaub Railway 
Company, and of- 
fering that if oil 
fuel was really of 
importance in India, 
he was ready to 
direct the construc- 
tion of an oil grate 
at their engineers' 
works, and instruct 
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Fig. 23. 



He informed them 



any person they 
might appoint in the use of the fuel 
that a marine boiler could be easily fitted for it, and at 
little expense, but that the fireplace of the locomotive re- 
quired the substitution of water space instead of fire-bars. 
He has been politely informed 
the subject will be taken into con- 
sideration. 

The present great expense of 
steam navigation throughout the 
world is owing to the bulky cha- 
racter of the fuel; in the great 

steamers it forms 85 per 



ocean 

cent, of the whole working ex- 
penses. It prevents any large 
amount of paying freight being 

taken. 

A pupil of the writer's, now 
one of the principal engineers of 
one of the Indian Railways, visited 

England m the spring of 1866 ; he came in the Nemesis, a 
steamer of 2018 tons, and 600 horse-power. Between 
Calcutta and Liverpool she burnt 1600 tons of coal, and 
the price paid was 5600/. or 3/. 10*. per ton ; her boilers were 
not in very good order. She must have paid the same for 
fuel on her return. She had the Burmese petroleum at 
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which they can be filled and emptied separately if desired, 
and giving the means of knowing precisely the volume, 
temperature, and state of the liqnid within each, without 
access to an opening into the interior. Whether such 
closed cells be quite full or nearly empty, and whether their 
contents be churned or shaken up by the most heavily 
pitching or rolling ship or not, matters nothin 

An invention of any new process by which one of 
nature's laws is found to operate in a way to prove of 
great benefit to mankind, but which at first starting inter- 
feres with some of our most valued monopolies, is a task 
which should only have been undertaken by a person possessed 
of great official influence and large capital. The writer 
has onlv a moderate amount of the last and none what- 

IP 

ever of the former, and he sincerely regrets he ever 
meddled with the matter ; but in the words of the Duke 
of Somerset, given at the end of a lecture on the subject by 
Captain Selwyn and the writer at the Royal United Servic 
Institution in 1865, some gratitude may be given at a 
future time to those by whom it was first brought forward. 
In conclusion. It may appear a bold attempt, thus in a 
small pamphlet like the present to propose methods by 
which the three great nuisances of our modern civilization, 
the smoke and sewage of our towns, and the bulky character 
of our fuel at sea, can be remedied. The writer has some 
doubt as to how it may be received. Should it reach a 
second or third edition, a fuller paper may be given, treat- 
ing the subjects more completely, showing the manner of 
combining the flues in a stack together by means of a venti- 
| lating flue of strong draught, sufficient to draw the purified 

v smoke out of them, and finish with only one chimney on 

the roof, giving an elegant appearance with less brick- work. 
The water remedy for smoke was first u d about the 
year 1815. One of the patentees observes : " Many attempts 
have been made to puriiy the smoke, gases and vapours 
arising from the fires, stoves, or furnaces of manufactories, 
works and buildings, by means of water, particularly copper 
furnaces, but we believe without success, owing to the mode 
of applying the water having materially injured or destroyed 
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the draft of the flue or chimney, and the application of 
water for such purposes having in many cases been aban- 
doned." The methods then in use were to subject smoke to 
the action of a shower bath. Now there is a right and a 
wrong way of doing all things. To illustrate the right way, 
according to the writer's opinion as regards the water cure 
for smokc ; let us suppose it being done on a grand scale. 

Take a ten-feet length of the Niagara falls, enclose it 
in a large open flue, and apply to it the smoke of ten of 
oiu* largest factory chimneys. If the smoke was introduced 
at the bottom of the fall or in front of it, it would be 
driven back, the draft of the smoke flues stopped, and their 
fires put out, it would be a failure. Introduce the smoke 
in the open space behind the fall, letting it enter under the 
lip of the rock over which the water pours, it would be a 
success. The smoke would fall over with the same rapidity 
as the water, and get well washed in the river beneath, the 
soot would float away, the purified vapour or gas escaping 
as it might, outside the fall. The smoke must go with 
the water current and not against it, either on a large or 
small scale that is the correct principle, and there is no 
other. 

The alteration necessary to adapt it to a flue belonging 
to a large factory is a serious matter ; it requires study, and 
can only be effected by the professional man who well under- 
stands the mechanical construction required. 

The two nuisances of this great metropolis, the smoke and 
the sewage, if brought together, would neutralize each 
other. If all the smut and blacks of that great aerial coal- 
field of London, the residuum of the 200,000 tons of coal 
annually used, were sent into the sewers, it would deodorize 
them, and it would pay, for the sewage as manure would b< 
about doubled in value and greatly increased in quantity. 

As to that other nuisance, the bulky character of coal 
for sea service, which prevents all the great seas being th< 
regular and familiar pathways of mankind, the demand for 
it is steadily raising its price for home consumption ; 
the eager searching after it causes five hundred Uvea to 
be lost annuallv in our coal-mines, and vessels at sea art 
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ATCHLEY'S 






BUILDERS' PRICE BOOK 

CONTAINS A COMPLETE LIST OF THE 



PRESENT PRICES OF BUILDERS' MATERIALS 

AND LABOUR, 

AND ALL TRADES IN CONNEXION WITH BUILDING. 

USEFUL AND IMPORTANT TABLES AND MEUORAND 

FOR PREPARING ESTIMATES, 



SPECIALLY ARRANGED FOR Tilt: USE OF ARCHITECTS, BUILDERS, 

CONTRACTORS, AND ENGINEERS, ETC. ETC. 



BY 



P. THOMPSON (Builder), 

ASSISTED BY A STAFF OF EXPERIENCED MEN. 

Price is. Post free is. itl 



SOME OPINIONS OF THE PRESS ON THE 1869 EDITION. 

11 Atchley's ' Price Book,' which is well got up and well bound, consist 
of 348 pages, and on nearly every page something may be found of im- 
portance to the class of readers in whose inter fc it is published. It 
contains a great amount of information that is to be found nowhere else, 
and we can cordially recommend it to our readers." — The Architect. 

11 It is impossible to speak too highly of this thoroughly substan ad 

trustworthy book of reference for all trades in connexion with building 
It is the very work we have been ourselves in search of during the j 
week ; and we have every reason to speak gratefully and sat orily « 

the fulness and completeness of its information. Besides its j»r -Kfi 
(including every species of work done by excavator, mason, builder r- 
penter. plumber, painter, glazier, ironmonger, &c), the volume contains a 
valuable article ou th. ustruetiou of tire-proof buildings in coi j an 

article on building ma rials, and the best met h di miniating be- 

tween the various qualities; and observations on the law -trikes and 
combination, by J. 1 cry Godfrey, Esq., Solicitor, Graft Inn."— Vie 
Gardeners* Chronicle and Agricuk >.d G< 
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C. J. RICHARDSON, Architect, 

AUTHOR OF " REMAINS OF ELIZABETH AND JAMES FIRST," 
u STUDIES OF OLD ENGLISH MANSIONS,'* &C. &C. 
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